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Section 2 – Project Information
	Project Title

	Understanding pathways to healthy lung ageing by integrating genomics and the environment

	Project Summary
Why do some people maintain healthy lungs into old age while others experience rapid decline? This project will study how genetically regulated biological pathways interact with environmental exposures to shape lung ageing, ultimately informing strategies to promote lifelong lung health.

Lung function is a key marker of respiratory health. It increases through early life, peaks in early adulthood, then declines progressively, even in the absence of disease. Marked variation in both the peak and subsequent decline suggests important differences in biological mechanisms governing lung ageing.

Research in Leicester has identified hundreds of genetic variants associated with lung function, implicating key biological pathways. More recent studies have demonstrated that the effects of some genetic variants vary across the life course and may influence lung function decline.

Environmental and social factors also shape lung function trajectories. Air pollution, diet and tobacco smoke are all associated with lung function, but our research shows that individuals differ widely in their response to these exposures. One explanation is that environmental factors act through biological pathways that are under genetic regulation.

Using large-scale genetic studies, the student will identify biological pathways associated with key stages of the lung-function life course, including peak attainment, maintenance and decline. Pathway-specific genetic risk scores will be used to examine interactions with environmental factors in large population cohorts and biobanks. Functional genomic and bioinformatic datasets will be used to identify mechanisms and cell types through which prioritised pathways operate. 

The project can be tailored to the student's interests, with opportunities to develop expertise in statistical genetics, environmental epidemiology, bioinformatics and systems biology, whilst generating new insights into mechanisms underlying lung ageing and resilience.

	Techniques that will be undertaken during the project
• Data management and quality control of large biobank data
• Genome-wide association and interaction analyses
• Environment exposure assessment and data analytics
• Genetic risk scores
• Analysis of bioinformatic datasets including gene and protein expression
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